Listing of Claims 



1 1 . (Currently Amended) A method of amplifying an optical a polarized input beam-with-a 

2 numb e r of spaced, optical amplifi e r slabs, with the slabs having two oppos e d 

3 surfac e s through which the beam is pass e d , comprising the steps of: 

4 aligning at least four amplifier slabs spaced fi-om adjacent slabs, each of the slabs 

5 having a thickness dimension of not more than Or^i centimeter, spac e d 

6 from adjacent slabs , wherein fee-slab surfaces of the at least four slabs are 

7 r e nd e r e d ess e ntially non r e fl e ctive by being p laced within about 1 degree 

8 of the Brewster angle with respect to the polarized optical input beam, and 

9 wher e in n o two of the slab surfaces are within 0. 1 degree of parallel with 

10 respect to each other : 

1 1 optically pumping the at least four slabs: and 

12 passing a -the p olarized input beam through the slab surfaces, wherein the 

13 polarized input b eam is optically amphfied in the at least four slabs^j-^id 

14 wher e in th e input b e am is of an e y e saf e wavel e ngth, wher e by controlling 

15 r e fl e ctions and th e us e of multipl e relativ e ly thin slabs to reduce slab 

16 temperature gr e atly incr e as e s e ffici e ncy, and th e high e ffici e ncy tog e th e r 

17 with an ey e saf e beam w^av e length malces the system commercially 

18 practical for us e outsid e of res e arch laboratori e s. 

1 2. (Currently Amended) The method of claim 1, wh e rein th e b e am is pass e d through at 

2 l e ast four slabs and pass e d within about 1 d e gree of a Br e wst e r angl e of th e slab 

3 surfac e s, wherein half of the steb sslab surfaces are slanting slanted in one 
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4 direction and half of the slabs -slab surfaces b ave -are slanted in an opposite 

5 ste rtdirection , wh e r e in usin g the opposite slanting skbs -slab surfaces a veids -being 

6 configured to control b eadm-spreading iii-ofthe an output beam. 

1 3. (Currently Amended) The method of claim 1, wherein the at least four slabs »e 

2 comprise Cr:YAG slabs. 

1 4. (Currently Amended) The method of claim 1 , wh e r e in further including passing 

2 cooling fluid is pass e d b etween the at least four slabs. 

1 5. (Currently Amended) The method of claim 1, wherein the slabs surfaces b e ing 

2 rend e r e d include ess e ntially non r e fl e ctive by dielectric surface coatings, and by 

3 b e ing plac e d within about 1 d e gr e e of th e Br e wster angle with r e spect to th e 

4 polarized optical input b e am. 

1 6. (Currently Amended) The method of claim 1, wh e rein further including pumping t he at 

2 least four slabs ar e pump e d directly b v using pump diodes. 

1 7. (Currently Amended) The method of claim 1, wherein the beam is passed through th e 

2 slabs within about 1 dogrco of a Br e wst e r angl e with all the at least four slabs are 

3 tilted in the-aLsame direction md -such that a cross-sectional area of a line shaped 

4 beam is reduced during amplification, a lin e shaped b e am is entered into th e 

5 amplifier, and spr e ad into an ar e a during amplification, and the area of th e output 

6 beam is th e n optically r e duc e d. 

1 8. (Currently Amended) The method of claim 1, wherein the polarized input b eam has a 
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2 wavelength of between 1400 and ISOO.nm. 

1 9. (Currently Amended) The method of claim 1, wherein the thickness dimension is less 

2 than 3-3_millimeters. 

1 10. (Currently Amended) A method of amplifying m ^a polarized e ptieal -input b eam-^with 

2 a numb e r of spac e d, optical amplifier slabs, with the slabs having two surfaces 

3 p e rpendicular to a thiclcn e ss dim e nsion , comprising the steps of: 

4 aligning at least two optical-amplifier slabs separated by an intervening space. 

5 each optical-amplifier slab having two slab surfaces approximately 

6 parallel to each other and each optical-amplifier slab having a thickness 

7 dimension of less than one centimeter, having a thiclcn e ss dim e nsion of 

8 l e ss than on e c e ntim e t e r, with surfaces parallel to, and spaced fi-om 

9 adjac e nt slabs, and witht he slab surfaces being rend e red e ssentially non 

1 0 r e flectiv e by being placed disposed at the-a pproximatelv a Brewster angle 

1 1 with respect to the a polarized optical input beam; 

12 optically pumping the optical-amplifier slabs: and 

1 3 passing the polarized input beam of an eye-safe wavelength through the slab 

1 4 surfaces wh e r e in th e b e am is optically amplifi e d in the slabs to amplify the 

15 polarized input beam . 

1 11. (Currently Amended) A method of amplifying an optical beam with a number of 

2 spac e d, optical amplifier slabswith tho slabs having two oppos e d s urfac es, 

3 comprising the steps of: 

4 aligning at least four optical-amplifier slabs, each of the optical-amplifier slabs 
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5 having two opposed slab surfaces that are substantially perpendicular to 

6 having a thickness dimensio n, the thickness dimension being ef less than 

7 one centimeter, the slab surfaces of a first of the four optical-amplifier 

8 slabs being substantially parallel shghtly non-parallel to slab surfaces of an 

9 adjacent member of the four optical-amplifier slabs, and the first of the 

10 four optical-amplifier slabs being separated by an intervening space from 

11 the adjacent member of the four optical-amphfier slabs spaced from 

12 adjac e nt slabs , wh e rein the slab surfaces are rendered b eing essentially 

13 non-reflective; 

14 optically pumping the optical-amplifier slabs: and 

1 5 passing an inpu t the optical beam through the slab surfaces wh e rein t o amplify the 

1 6 optical b eam, is optically amplifi e d in the slabs, and wh e rein t he input 

1 7 optical b eam is-efbeing of an eye-safe wavelength. 

1 12. (Currently Amended) The method of claim 1 1 , wherein fle4¥> ^the slab surfaces of the 

2 first of the four optical-amplifier slabs of th e slab surfac e s are pr e cis e ly n ot within 

3 0.1 degree of being p arallel to each other and are not within 0.1 degree of being 

4 . parallel to the slab surfaces of other members of the four optical-amplifier slabs . 

1 13. (Currently Amended) The method of claim 1 1, wherein the slabs have a the thickness 

2 dimension of each optical-amplifier slab ise f less than 3 mm and a diameter o f the. 

3 slab surfaces is at least 5 mm. 

1 14. (Currently Amended) The method of claim 11, wherein the optical b eam has a 

2 wavelength-ef between 1400 and 1800 nm. 
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1 15, (Currently Amended) The method of claim 1 1, wh e r e in further comprising pumping 

2 the at least four optical-amplifier slabs ar e pumped dir e ctly by using p ump diodes. 

1 16. (Currently Amended) The method of claim 11, wherein the optical b eam is passed 

2 through the at least four optical-amplifier slabs and passed w ithin about 1 degree 

3 of a Brewster angle of the slab surfaces, wherein half of the at least four optical- 

4 amplifier slabs are slanting slanted in one direction and half of the at least four 

5 optical-amplifier slabs hav e an opposit e slant are slanted in an opposite direction, 

6 wherein the using opposite slanting half of the at least four optical-amplifier slabs 

7 being configured to control avoids beam spreading iaof fee-an output beam. 

1 17. (New) The method of claim 10, wherein the at least two optical-amplifier slabs are 

2 each wedge-shaped. 

1 18. (New) An amplification system, comprising: 

2 a plurality of wedge-shaped slabs each having a thickness dimension of less than 

3 1 centimeter and two slab surfaces that are slightly non-perpendicular to a 

4 thickness dimension, the plurality of wedge-shaped slabs disposed such 

5 that facing slab surfaces of adjacent wedge-shaped slabs are slightly non- 

6 parallel and the wedge-shaped slabs are separated by an intervening 

7 volume; 

8 a cooling fluid in the intervening volume between the adjacent wedge-shaped 

9 slabs; and 

10 a polarized input beam passed through the slab surfaces of the wedge-shaped 

1 1 slabs near a Brewster angle. 



Preliminary Amendment A 



-6- 



Attorney Docket Number PA3 1 1 8US 



1 19. (New) The amplification system of claim 18, wherein the slab surfaces include an 

2 anti-reflection surface coating. 

1 20. (New) The amplification system of claim 18, wherein half of the slab surfaces of the 

2 wedge-shaped slabs are slanted in one direction and half of the slab surfaces of 

3 the wedge-shaped slabs are slanted in an opposite direction, the opposite slanting 

4 slab surfaces of the wedge-shaped slabs being configured to control spreading of 

5 an output beam. 

1 21. (New) The amplification system of claim 18, wherein one of the slab surfaces of the 

2 wedge-shaped slabs includes a grating. 

1 22. (New) The amplification system of claim 18, wherein the polarized input beam has a 

2 wavelength of between 1 400 nm arid 1 800 nm. 

1 23. (New) The amplification system of claim 18, wherein the thickness dimension of 

2 each wedge-shaped slab is less than 3 nun. 
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